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BASIC-ABSTRACT: A device for mixing a fluid medium in a 
tall receiver 

incorporates a floating agitator driven by a vertical axial 
plate along which 

the floating agitator slides to follow the level of the 
liq. The floating 

agitator can be provided with two spiral blades or can 

consist of a disc with 

teeth. 

The device allows efficient agitation in receivers which 
are tall in relation 

to their dia. without the necessity to rotate at high 
speeds thus enclosing air 

in the liq. It allows liqs. of high viscosity to be 
agitated. 
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La presente invention concerne Vagitation en vue de son homogineisation 
d'un liquide par entraineraent magnetique d'un systeme d'agitation a travers la 
paroi du recipient. 

II existe de nombreux modeles de barreaux destines a Vagitation par en- 
5 trainement magnetique. 

Le dispositif selon I 1 invention presente Tavantage : 
1°) de permettre une agitation efficace dans des r§cipients dont la hau- 
teur est relativement grande par rapport au diamfctre. 
2°) d' assurer une agitation efficace sans avoir la n§cessite de tourner 
10 a une grande vitesse ce qui presente 1 'inconvenient d'inclure de Vair 

dans le liquide. 

3°) de brasser efficacement des liquides de forte viscosite selon la vis- 
cosite du liquide a agiter et selon la forme du flacon le dispositif 
sera realise de plusieurs fagons differentes. 
15 Le dispositif selon 1 'invention est represents sur les Fig. 1 et 3. 

En 1 V entraineraent en matiSre plastique mouie comporte un corps (17) 
dans lequel est inclus un barreau aiftante (3) et un entraineur (1) constitue 
par une lame rectangulaire qui log§e dans la lumiSre (8) de Veiement (11) 
Ventrainera en rotation. Le corps (17) pour faciliter la rotation pourra etre 
20 muni de deux anneaux lateraux sortis de moulage (2) o u d'un anneau central (12) 
Fig. 2 

L'eiement d'agitation (11) Fig. 3 sera realise de preference dans une matiere 
plastique de densite inferieure a 1 et il sera eventuellement menage des reser- 
ves (9) qui aideront a la flotaison apres bouchage par collage ou polyfusion 
25 des bouchons (10). 

L'ouverture (8) sera rectangulaire mais de dimensions superieures a celles de 
la lame (1) de fagon a coulisser tres facilement dessus. 

Sur les figures 4 a 7 il a ete represents deux variantes de l'eiement d'agita- 
tion qui peut comporter deux ailes heiicoTdales de pas opposes en (14) 
30 Pour la variante des figures 6 et 7 Veiement agitateur est constitue 

d'un disque muni de dents de brassage (16). 

Les elements plastiques peuvent etre fabriques par les precedes habitue! s 
d'usinage ou par moulages plastiques. 

Le surmoulage de Vaimanf?Ftalise avant aimantation ou bien par moulage 
35 de 2 demi-coquilles qui seront ensuite soudees par polyfusion ou coliees. 
FONCTIONNEMENT : 

Lors de la mise en place du dispositif dans le recipient Veiement flot- 
tant d'agitation (11) reste en surface du liquide et maintient verticale la 
lame (1) 
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Lors de la mise en rotation du barreau magn§tique (6) exterieur au reci- 
pient, autour de son axe (7) par couplage magnetique le corps (17) et la lame 
entrent en rotation a la m&ne Vitesse angulaire, lis entrainent Tfiltaent (11). 

Ainsi quel que soit la hauteur du recipient le brassage du liquide est 
assure au fond et en surface. 
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Dispositif permettant l'agltatlon et le brassage d'un milieu fluide dans 
un recipient trSs haut grace a 1'entratnement d'un agitateur flottant par 
une lame axiale verticale le long de laquelle le flotteur coulisse pour 
suivre le niveau du liquide. 

Dispositif selon la revendication 1 caract§ris§ par le fait que l'agita- 
teur flottant peut Stre muni de 2 ailettes helicoTdales. 

Dispositif selon la revendication 2 caract6ris6 par le fait que Vagita- 
teur flottant peut §tre constitue par un disque muni de dents de bras- 
sage. 
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© Magnetic stirring apparatus and method. 

© A magnetic stirring apparatus is disclosed which is cap- 
able of suspending solids in a liquid medium. The apparatus 
comprises a vessel (22) for containing fluids and solids, a 
magnetic impeller (101 and a means (26) for rotating the 
magnetic Impeller. 

The impeller comprises a chamber (12) which is buoyant 
with respect to the fluid (24) contained by the vessel (22) and a 
magnet (14) placed within the buoyancy chamber (12) thereby 
forming a buoyant magnetic impeller. 
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MAGNETIC STIRRING APPARATUS AND METHOD 



The present invention relates to an apparatus and 
method for stirring fluids with a magnetic impeller, 
and more particularly, a novel buoyant magnetic 
impeller which can be used to stir fluids as well 

5 as suspended solids. 

While a floating "magnetic impeller" has been 
employed in the past, the structure and principle is 
different from the present invention. U.S. 4,310,253 
to Sada et al. , discloses magnetic particles which are 

10 covered with a material less dense than the fluid the 
particles are to stir, e.g., paraffin. The result 
is a mat of floating magnetic particles which stirs 
a fluid when subjected to a rotating magnetic field. 
The present invention provides an improved 

15 magnetic stirring apparatus capable of suspending 
solids in a liquid medium with a minimum of shear 
force. It is particularly useful in suspended 
microcarrier cell culture, where low shear forces and 
low revolution per minute (RPM) operation are desirable. 

20 According to the present invention there is 

provided a magnetic stirring apparatus capable of 
suspending solids in a liquid medium, comprising a 
vessel for containing fluids and solids, having walls, 
a bottom, and an opening; a magnetic impeller; and ~ 

25 a means for rotating the magnetic impeller; characterized 
in that the impeller comprises a chamber which is buoyant 
with respect to the fluid contained by the vessel, and 
a magnet placed within the buoyancy chamber thereby 
forming a buoyant magentic impeller. 
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The invention provides an effective, yet inexpensive 
stirrer. The need for a stirrer shaft and bearing is 
eliminated by the use of a buoyant magentic impeller 
wherein the magnet is placed inside a buoyant chamber. 
This is different from the coated, comminuted magnetic 
particles in the prior art. The present impeller has a 
space between the magnet and the chamber walls for 
buoyancy. However , the magnet is not coated with a 
buoyant composition, and need not have a chamber made 
from buoyant materials. 

In fact, one of the advantages of the instant 
design is that the buoyancy of the impeller can be 
adjusted by changing the density of fluid in the 
space between the magnet and the chamber walls. For 
example, if the chamber is filled with a liquid 
alkane it would be more buoyant in water than if it was 
filled with benzene. Thus, the depth of the impeller 
in the fluid to be stirred can be controlled. 

Alternatively, if one had a fluid-filled chamber 
with excess positive buoyancy , one could leave the 
chamber fluid alone and decrease the buoyancy by adding 
ferromagnetic material such as iron to the external 
chamber walls. The magnetic attraction to the internal 
chamber magnet would keep the extrenal ferromagnetic 
material attached to the buoyancy chamber. 
In the accompanying drawings : 

Figure 1 is a side elevational view of the buoyant 
magnetic impeller with a cutaway; 

Figure 2 is a cross sectional view of the impeller; 

Figure 3 is a side elevational view of the impeller 
equipped with a paddle blade; 

Figure 4 is a cross-sectional view of the impeller 
of Figure 2; and 

Figure 5 is a schematic view of a magnetic stirring 
apparatus using the buoyant magentic impeller. 
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In a preferred embodiment for use in suspended 
microcarrier cell culturing, the present invention 
comprises, as shown in Figure 1,. with, a buoyant magnetic 
impeirer 10 having a buoyancy chamber 12 and a magnet. 14 . 
5 The chamber is dimensioned and configured to allow . 
placement of the magnet within the chamber as well as 
to provide a buoyancy space 16 about the magnet. 

Attached to the outside of the chamber wall, 
adjacent to and extending away from. the magnet is a 
10 optional impeller blade 20 (see Figure 3) . This blade 
has a negative buoyancy such that when the impeller is 
placed into a stirring vessel 22 containing a fluid • 
24, the blade extends downwardly into the fluid- 
Impeller movement arises from a conventional rotating 
15 means 26 which provides a rotating magnetic field. 

One of the advantages of the above described 
impeller is that the impeller-to-bottom-wall, clearance 
can be adjusted without relying on bearings and sha,fts. 
One can adjust the height by varying the buoyancy. For 
20 example, detachable impeller blades of varying weight 
can be used to compensate for fluids of diverse 
densities. On the other hand f the chamber space can be 
filled with a material, which can be solid, liquid, 
or gas. In fact, the chamber space could even be 
25 evacuated. 

Suspension cell culturing can put high demands on 
a stirrer, i.e., low. speed operation, minimal fluid shearing, 
and adequate clearance to avoid cell grinding. The 
present invention excels in all these areas. Without 
30 bearings and shafts, and correctly adjusted in height, 
cell abrasion is eliminated. When submerged in a 
suspension, preferably to about two thirds of the chamber 
height, low speed suspension without shear is a reality. 
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CLAIMS 

1. A magnetic stirring apparatus capable of 
suspending solids in a liquid medium, comprising a 
vessel (22) for containing fluids and solids, having 
walls, a bottom, and an opening; a magnetic impeller 
(10); and a means (26) for rotating the magnetic 
impeller; characterized in that the impeller comprises 
a chamber (12) which is buoyant with respect to the 
fluid (24) contained by the vessel (22) and 

a magnet (14) placed within the buoyancy chamber (12) f 
thereby forming a buoyant magentic impeller (10) . 

2. An apparatus as claimed in claim 1, wherein an 
impeller blade (20) is attached to the buoyancy chamber 
(12) and extends downward into the fluid (24) . 

3. A method of stirring a fluid wherein the fluid 
is contained by an apparatus as claimed in claim 1 or 
2, and the rotating means magnet stirs the fluid.byJ. 
causing the buoyant magnetic impeller (10) to rotate. 

4. An impeller (10) for a magnetically rotated stirrer, 
characterized by a chamber (12) which is buoyant with 
respect to the fluid (24) it is to stir, and a magnet (14) 
within the chamber (12) . 
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